Introduction
Today, many implants are equipped with drug-containing polymeric coatings in order to obtain local drug delivery (LDD) systems with controlled and sustained drug release [1] . However, drugs are often released independently of their need, possibly leading to ineffectiveness of the LDD systems at time of interest. Novel intelligent systems hence foresee a stimulus-induced drug release exemplarily established by a hydrogel-coating whose swelling property and drug permeability is dictated by the presence of a specific protein [2] . Prior to the development of such a stimulus-responsive hydrogel, thorough investigations are necessary in order to characterize the influence of different gel properties on drug permeability. Within our last contribution to the BMT2012, we could show at the example of acrylamide (AAm)-based hydrogels that a high total content of polymer favours low drug permeability while the crosslinking did not considerably influence drug diffusion [3] . Here, we focus on the influence of hydrogel structure on drug permeation, as Miyata et al. reported the importance of a semi-interpenetrating polymer structure for reversibility of stimulus-induced hydrogel swelling [2] . In this context, we investigate the permeation of model drugs, such as bovine serum albumin (BSA), staphylococcus aureus protein A (SPA) and myoglobin through conventional and semiIPN PAAm (Fig 1 a and b) in dependence of polymer content. Moreover, we integrated stimulus-responsive functions in first investigations. 
Methods
Materials. PAAm hydrogel preparation was performed with AAm (99+%), MBAA (99+%), N,N,N´,N´-tetramethylethylenediamine (TEMED) and ammonium persulfate (APS, 99.99+%), all purchased from Sigma Aldrich, Germany. As model biomolecules BSA (66 kDa, Serva, Germany), SPA (44 kDa, ProSpec, USA) and myoglobin (17 kDa, Sigma-Aldrich) were used. As model antibody/antigen for integration in the polymer network, mouse IgG (Jackson immuno research, USA) and rabbit anti-mouse IgG (Sigma Aldrich) were purchased. Acrylic acid Nhydroxysuccinimide (NSA, Sigma Aldrich) was used for the modification and Zeba spin Desalting columns 7k MWCO (Thermo Scientific, USA) for purification of IgG. For visualization of integrated mouse IgG/rabbit anti mouse IgG by fluorescence microscopy, the following fluorescein isothiocyanate-(FITC-) labeled secondary antibodies goat antimouse IgG (Abcam, UK) and goat anti rabbit IgG, Sigma Aldrich) were used. Gel preparation: Conventional gels were prepared as previously described [3] , semiIPN hydrogel preparation was performed according to Miyata et al. [4] . For instance, for the preparation of a semiIPN hydrogel with 7.5 % polymer content and crosslinking ratio of 117/1 (AAm/MBAA) two steps were carried out with a 16.4% AAm solution (solution 1) and a 48.3% 80/1 (AAm/MBAA) solution (solution 2). 91.55 µl of solution 1 was diluted with 274.65 µl of ultrapure water. Reaction was started by adding 1.75 µl of a 0.1 M APS and 1.75 µL of 0.8 M TEMED solution. After 7 min, 67 µl (solution 2), 207 µl ultra-pure water and 11.75 µl APS and TEMED were added. 330 µl of the combined solution were pipetted between two glasses of 25 mm in diameter. After 50 min the prepared gels were transferred into PBS for 1 h to remove residual monomers. Permeation measurements. The investigation of the permeation behavior of different proteins was performed in a test chamber under previously described conditions [3] . Permeated protein was quantified by Pierce ® BCA Protein Assay Kit (Thermo Scientific, USA). Antibody functionalization. For antibody/antigen incorporation within semiIPN hydrogels, 15 µL of both ultrapure water additions were replaced by antibody containing solutions (~ 2 mg/ml). Antibodies were previously modified with NSA (540 µl (2 mg/ml, IgG), 4 µl (5 mg/ml, NSA), 37°C, 1 hour). Successful incorporation was controlled by fluorescence microscopy (λem=488 nm, λex=520 nm) with a FluView1000 (Olympus, Hamburg, Germany) after incubation with secondary antibodies (30 µg/ml DPBS) for 1.5 hours.
Results and Discussion
Performed experiments indicate no considerable differences in drug permeation for the two different gel structures. According to conventional hydrogels, semiIPN hydrogels reveal a decrease in permeability due to increased gel content, exemplarily shown for hydrogels with a crosslinking ratio of 117/1 (AAm/MBAA) ( Figure  2 ).The AAm/MBAA-ratio of semiIPN as well as of conventional hydrogels is of lower importance for the drug permeability than the gel content. That the permeation is also drug size dependent could be shown with the three model drugs. While the smaller molecule myoglobin (17kDa) evidences a high permeation after 72 hours for all three contents, the permeation of the lager molecules BSA (66kDa) and SPA (44 kDa) decrease significantly with an increase of gel content (Fig. 3) . Integration of the stimulus-responsive function (mouse IgG/rabbit anti mouse IgG) was tested with a 117/1 semiIPN network with a gel content of 7.5% in order to enable efficient penetration of the FITC-labelled secondary antibodies for detection by fluorescence microscopy. Evidence of a successful incorporation of stimulus-responsive functions as IgG incorporation could be shown in both cases (Fig. 4) . 
Conclusion
The results indicate that gel structure has no remarkable influence on drug permeation -leading to awareness that gels with high content and low crosslinking ratio were advisable. Out of the first evidence of successful incorporation of stimulus-responsive function the principle will now be adapted to higher gel content and stimulusresponsive drug release will be examined.
